The purpose of this paper is to study the two dimensional deformation due to internal heat source in a microstretch thermoelastic solid with microtemperatures (MTSM). A mechanical force is applied along the interface of fluid half space and microstretch thermoelastic half space. The normal mode analysis has been applied to obtain the exact expressions for component of normal displacement, microtemperature, normal force stress, microstress tensor, heat flux moment tensor, and couple stress for MTSM. The effect of internal heat source, micropolarity, and microstretch on the above components has been depicted graphically.
Introduction
The dynamical interaction between the thermal and mechanical has great practical applications in modern aeronautics, astronautics, nuclear reactors, and high-energy particle accelerators. Classical elasticity is not adequate to model the behavior of materials possessing internal structure. Furthermore, the micropolar elastic model is more realistic than the purely elastic theory for studying the response of materials to external stimuli. Suhubi (1964a, 1964b ) developed a
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In the present problem, the authors have discussed deformation due to internal heat source and a mechanical force which is applied along the interface of fluid half space and microstretch thermoelastic half space with microtemperatures. The normal mode analysis has been applied to obtain the exact expressions for component of normal displacement, microtemperature, normal force stress, microstress tensor, heat flux moment tensor, and couple stress for MTSM. The effect of internal heat source, micropolarity, and microstretch on the above components has been depicted graphically.
The behavior of a thermo-microstretch isotropic material with microtemperatures without body forces, body couples, stretch force, heat sources, and first heat source moment is governed by the following equations given by Eringen (1990) and Ieşan (2007) 
is the microrotation vector, ⃗ w = (w i ) is the microtemperature vector and ϕ* is the scalar microstretch, ρ is the density, J is the microinertia, c * is the specific heat at constant strain, Q 1 is the internal heat source, K* is the thermal conductivity, and T is the thermodynamic temperature above reference temperature T 0 .
The equations of motion and stress components in fluid (Ewing, Jardetzky, & Press, 1957) are:
f is the fluid constant, and ρ f is the density of fluid.
We consider a normal force of magnitude F 1 acting along the interface of microstretch thermoelastic medium with microtemperatures (medium I) occupying the region 0 ≤ z ≤ ∞ and a non-viscous fluid (medium II) in the region −∞ ≤ z ≤ 0 is shown in Figure 1 .
A homogeneous isotropic, microstretch thermoelastic solid half space with microtemperatures is considered. We have restricted our analysis to the plane strain parallel to xz plane with displacement vector u i = (u 1 , 0, u 3 ), microtemperature vector w i = (w 1 , 0, w 3 ), and microrotation vector φ i = (0, φ 2 , 0).
For convenience, the following non-dimensional variables are used:
Assuming the scalar potential functions
, and ψ 4 (x, z, t) defined by the relation in non-dimensional form as, using above non-dimensional variables and relation given by Equation 17, Equations 10-14 reduce to (after dropping superscripts), where
Analytic solution
The solution of the considered physical variable can be decomposed in terms of normal mode and can be considered in the following form,
where ω is the complex frequency, a is the wave number in x-direction, and where 
The series solution of Equation 44 has the form, , 
similarly for medium II (i.e. fluid half space), the solutions are of the form, After solving these non-homogeneous system of equations, we get the values of constants
and hence obtain the component of normal displacement, microtemperature, normal force stress, microstress tensor, heat flux moment tensor, and couple stress at the interface of fluid half space and MTSM.
Special case
(1) If we neglect micropolarity effect i.e. α = β = γ = b 0 = μ = K = J = 0, we obtain the results for microstretch thermoelastic solid with microtemperatures without microrotational effect (TSMWM).
(2) If we neglect microstretch effect i.e. 0 = 0 = 1 = 1 = b 0 = 2 = J 0 = 0, we obtain the results for thermoelastic solid with microtemperatures without microstretch effect (TSMWS).
(3) If we neglect both micropolarity effect and microstretch effect i.e. α = β = γ = 0, 
Numerical results and discussions
In order to illustrate the theoretical results obtained in the preceding section, we present some numerical results for the physical constants,
The values of micropolar constants are (Eringen, 1984) : The physical constants for water are given by Ewing et al. (1957) : 
Discussion
The also quite close to each other. The values for these medium (TSMWS and TSM) decrease sharply and then follow a straight curve to converge. With difference in magnitude, the variation of microstress tensor for MTSM and TSMWM is similar in nature. These values decrease uniformly and then approach to zero with increase in horizontal distance. The variation of microstress tensor is shown in Figure 5 . Figure 6 shows that the variations of heat flux moment tensor are similar in nature for all mediums. There is difference in magnitude among all the solids which proves the effect of micropolarity and microstress in the medium. It is again observed that the values of heat flux moment tensor for TSM are very less and hence as compared to other medium, the variation lies in a very short range.
In the absence of stretch effect, the variation of couple stress is effected to a great extent as visible in Figure 7 
Conclusion
Both micropolarity and stretch effect have a significant effect on the normal displacement, microtemperature, normal force stress, microstress tensor, heat flux moment tensor, and tangential couple stress. The values of all the quantities for a generalized TSM are less in magnitude as compared to the medium with micropolarity and stretch effect. Micropolarity does not show appreciable effect on microstress tensor but microstretch has a significant effect on couple stress. Such type of problems is very useful in the study of earthquake engineering, seismology, and volcanic eruptions. It helps us to study the effect of a heat source in the medium and the deformation caused in the medium due to the heat source. 
